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WMPF 7-2 3 1 4 5 0 



im&m n x <y i^mmsi (102) wcox 

y^MUiS (10 2) ^6fiHH«S{B^««J:5K:« 

SIH*H7-r;l/* (10 6) *^#u m&Jf 

§§(9 9) tCgH^tlfcMi^D^y^ (10 0) 

fufB^fg?^* -/^^ (10 6) tioTtiS? 
* (110) t, 

mmmm7u-nyv (100) icgi?n, mm^m 

m7JJl<5t • (10 6) frf)SBIl«K7-fWJ 

7wa-^€'j (108) ttt&^-rzcttt&mt 

[SS*3S2] HaBBi'v^ffitttHS (10 2) tt, - 

x -y ->*73 tiLttmm? zct ttftwt ttSs it i fcts 

l<07-f;^gio 

[« mm 3 ] Miax >y s^mkmfs (102) # , 
cit^^ 4 ] mm^msy 4 • c 1 0 6 ) 

5 3 Buie^Hffl^i'yl/f • (10 6) 

■ft fattm*? S -Y >-r <y * x fc % 

mutt, 

[»#3i6 3 t&IBSHffl7w^^ • (10 6) 

&m 1 KfBmoy* Ji$mm 0 
imimi] ms&fm? 4 fr* • c 1 0 6) 



[tt*^8] MB^-A • (1 08) tm7 

m&m 1 fcim.<D7*)\s2mm 0 

[If^9] tW5»*M««nfc«PIHIffl7^;I/* (1 
1 0) t)\ 

10 6M»^7lx-A*!pJ3£b, fioll^U-AfcHuiaS 

u-Afcoia©ie»*twr® <fc 5 tMsn 

Bo 

[fl^io] fWIH»*«l««tifci^llDffl7-r;l/* 

(110) t>\ mm&M7u-i±i&wm9m%mm 

MISS7U-A^O®3gfct9IS»*ffl«5n^7U-A 
fcO«SJ*H»3jmiai7 U-A^cDH^tMISll^ffiii 

i£nrc7\s-K*<Dmm£<D?mmsmtt&K>*.z^m 
c»*«i i] mmmirwmznrcmm87^;v2 

(1 10) *V SlilS 1 ©7 l/-i»S»K'>ft < t fe» 

wmvm (22) tz&^-rzcttt&mtirz^ m&m 
9ictmco7^;i2mm. 0 

(l 10) jbV WSaa*WJ7r^*K:^ft<fct8IJ» 

mcm-z5^rmmm7 u-A&tft«B«a«p&7 u-a 

*r» & M¥±^I17 U- A*tf-»-r « J: 5 (c«*« tiT v 
§;ii:^#i!!i:-r§. l l fclEtt©7*;l/*8 
Ho 

40 (110)^, 

tmmm^im 7 u- a t ^ 7 u- a t <om 2 © 7 u- 
tuiam 2 7 u-Aa^t^ft < tau^WKia^^TtM 

IEI)0fi¥l£|ii7 U-AfctrttEB»«7 U-A 2 © 

MfB^ 2 Mfr<W7T 2 2 K'PK < 

T, HfflHiPS¥^7U-Ai:MIBP^7U-Ai:0 

so [ttsRJSl 4] It»17nt7t (10 0) fc. 



(3) 
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3 

U y?-?2>rcib<D^m (10 6) fc, 
(10 8) fc, 

mib* f^mtosi? b-A&tmta^? u-Kcomm 
spt%fr zy-fji/* v ytf-tEftrc y u-i±mm u mm 
^mm^m.7 u- A&tffuia^ u- a^cdm^ 

mmmm cote mmz ntc y ^ xmmm?t y^^^ 

[ifrai5] Qmrnr-T-^yy? h*yj>\szv 
>>7-?z>Mm^m doe) t>\ Haoxv^u-hsi 

[ff^l 6] 2W7-f^77^b^7^;^U 
yWZmitt®. (10 6) t>\ jgK, M^fulH-r^ 

7*u- h^sa-r ^U/xj&^r wki/c/c^jAot© 

m t tm btii^x y i/'gp ^ ^ * t it*, ^ x 
t^fttiicmir&frmiife-tz^mttt^-tzzttt 30 

[!!f5fcJSi7] M7-f^7r^h^7^;WJ 

yvtzmm^m (1 06) ^ffi7^;i/^^>* 

< £: & 2 f@<DWI5g-r >/^l/XfSMIfiti7 ^ £ * 
^?%>ct*<ft®.£-?Z, IfsRSl 6tcfEISOSSo 

yy-TZttm^®. (10 6) M{c2^7r^^;l/^^ 
U B.OtulBl«^'f'^^^tuIBx>y>>-g|5^'7X^® 40 

^sefc^^-rs, l 7KfBfcCD£IB 0 

ciit^ 19] 7n 7 ^ < mzmmmmmt 

7-f^77^ hcDi^^iiM-rSi^^fig^tlfcl 
MIB 1 VKftmmWL? I R • tp&m'^yV 7 H • 7-e 

gi^te^nrs^y so 



7n -y * t cg-3 < I^iftimft^ttc J; ^ TMIBW 
e-r*M#^J±fc^*tifel^MtB7'— r-f 7r ^ h 

ftJIB 1 ^TC^P^nj^F I R • *^fi^^^U 7 K • 7^ 

tulB^ ^ U ffisBKi£*l«2 tifclTOS? ^ Ji 
ztfmmcmwznT^z c ttt&mt-rzyzi >y ^ k 

[|f5f<S2 0] Mfc, 'IffB^tufB^PB^I^b F I R • 

<< y t z h <DBWttmm? % * 5 fc*fi/££ n/c i ^tux 

>y ^73fi^m^ S Xx >y ^i: , 
TMlBld , T :, *M^^Jff^^P.^P^tg7^;V^ U >^ 

7^^ i jymxf77t, 

ls-J*RXfmm&7 U-AMt57f7 7 s 

wib»»»7u-a, mmmyu-ARxsm^mm^n 
rcmmmy\y-L,(DM^m^mmmcy^^^vy 

^nfc71/-i,^!+lt§7sf77fc, 

tot bi^kwk 7 << j]/ z v y n tc y u~ a & 

[If^2 2] UIBIttlL7-fWJ^2nft7U- 
A ^TO-T § X t- >y 7*^ , 

Mk&»&7 v- L,mmt § X -f -y , 

mmy w-Ai^io^ < t tau^wjca-cs^Ta*!* 

it 7 r ^ £ ^¥iJ^-T § Xf <y 7 1 „ 

MI27 U-AM^tc fcta^-WtcS^^T, ItilB 

U-mit5Xfy7'ti6a^t5i:i:*^SIi:t 
5, i*S2 1 KIB*c<D73?£o 

a m\ut % x r- ^y 7°wntc ^ 

Mfa*n«¥^iiix u- a tmBmmt7 u-a t ^p^ © 

^27 U - AM^^It^-r 57r77i, 
2 1*^7 7 i' ?^iJ£t§Xf 7 7t , 

Mia® 2 7 u-jus^te^ft < t bf$ftmcm-3^T, 



(4) 
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73^0 10 

[|f^2 5] taEtf**l!!lH»3R5>J^6ffll«fflr— r 
W8a2 3fc7cfi«ii3fi7 V fotHDMt}*, LtfiL = (.7 20 

•ok* ©sag - 1) /2T'-^^en§t©t-r§i: 

cf^Hip (x, y) Stfp (x-L, y-L) 
6p (x + L, y + L) £T*<D^mm<Dm$l£ LTftH 

Kf2fc©7Jr£o 

[Iit5}^2 7] 2Hffl7-f^77i'h*7-fWJ 
vy-TS^IBX-r-yW, Mfc, LtfL = (7^>H 
7©i25 - 1) /2"e#^6h5feOfctSi:t, 
— ^OX«y5^BJ««01l3lSp (c + L) frP>4>>L«p 

(c) *iiDftfi7?OJi'y^raislS©S2®*p (c- 30 

»V\ cf^HiSp (c) Rtfp (c-L) fr6p (x + 

sb 2 wpi-r i/fW^m&y * ^^oa**^* p 

(c) ©«£ LTftlTr ST^y^i:, 
»3WRB>ry/VI/XiSS7-f;l/*om**p (c-L) 
frP>p (x + L) ST'O^H^OSIIStLTftiE-rST. 

-r«y^fc*afr-rscfc*#afc-rs, ai*^2 nets 

®©7}?£o 40 

[fit ^ 2 8 ] 3!Bir-7 i -f7rd'>*7'fWJ 

fuIBTO-T » W*j£*7 f ^©^©^fil^ftll 

[ff5{<g|2 9] M7-f^77^b*7^;WJ 
>^t*lWIEXf'y7 , tf, mc. 

tR-?ZX7'v7 , £, 



* ©ttjTjicM^ Tffi»* ntmmfitttfw? § X-r -y 7° 
m 0 

[0 0 0 1] 

§ffllO<»tHU Wfc, EE»&tfffiH«7t©fc«>tc 

7n y * fcg-3< m^mm^mmmmm^mm ltee 

[0 0 0 2] 

J]/ffll (integrated services digital network I I SD 

(c#f;:W&-£&So ^n#ac, {gif«y h • U-ht^ffc: 
OfffiH:^t5g*^ii«^LTV^o pxg. 6 k 
bi t/s M'p X384kb i t/s ©PeS©{£t£-y K 

* ls-hM&\£v h • ^-H52S©fc«>»i:Sfc£<<£ffl 

[0003] HftfcOT<fc®«©aMttMSftSWF# 
§ 0 ii«i«F^{ttt*oBi«*if«di-r*i»K:yi'X«o"> 

(ft) fcWSrr*ci:tfJ:<**o ^© 

ct 9 ftf&mm&ffivmzmt % s << xrxix 7 d 
iTO^7-f ^77^ hfcWfntM. c©r- 

f^77^Mi If f^HMRftitc*© tf^tM©^© 

* Miffilfv h • U-hfc&T'HKgi^Mc&SC: 

[0004] Lti67-f^777 hiD&mtmmzn 

©fc46©#M^'WStl§ C C I TT (Consutative Comm 
ittee on Internatinal Telegraphy and Telephony) ffl] 
BH. 26 1, pX64kbi t/s T*©^^^#-9— 
If X©rc46©lf 7 s * • oiyn— • 7^3-^ (Video Co 
dec for Audiovisual Services) iCMT&WiaH. 2 6 
iWiEMM, Study Group XV-Repor 
t R 9 5 , fozfm C < H C T*©lfi^©fea6©#M{C#i 



SnSHHattffltffc-fe* (Telecommunicat 
ion Standardization Sector Study Group) 1 5> 

try h • u— r- • 7-]sv:mmicMirzffm&£; 15/1 

• Ol^X^— h • {fj]/—y (Working Party 15/1 Expar 
t' sGroup on Very Low Bitrate Videophone) (L B C 
-9 3) T?ffifflSnT^5. 

[0 0 0 5] ISEil¥(i-7';l/f^fY7 • TWr 

—>3y<Dfcibicmm-£n2>££tf&^b\ cocci 

[0 0 0 6] r^n >y ? ftf^Sj tSiOX >y i^±©^ 

OBIgj^o >y ^iaffl»cM^n5©f-xr>^ 

^KflF^ffc^n >y * (D»fitf«S7 , n <y ^ft^giJO^n 
•y ^^ftjcaffc-r* C ttf&Zo 

[0007] rm^it/^xj izm^ittimicmm-tz 

aWcJWiESftS*^ Z<dt-7-^7t? hit ry-r 

(Discrete Cosine Transform ; tXTD C T fcR&IEt" 

iSMtlS #±IE£S5»&<— a >y * ©£ttfc» D 
D C T«»Offl»?fkOS»OI|8*fc LTlitS 

[0008] rtx*- MMu 

ttOS3l»3Wft#*t)*J:5teM*SS«fe**. ceo 
7-f-f77^ht'S5o iinS(D7-f^77i'h(i 
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s^aic ufLtf±ser— 77^ b*mm*ztc 
[ooio] cnsT?fc^<o?Ra»a«Bia«f*<w^ 
zrctbicmmztir^Zo mz.n. i 9 8 6 

m 1 OMmiCD ri EE E^#. ^Rtf{I^Mg|5£ 
zx$E (IEEE Trans. on Acoustics, Speech, and Signa 

10 1 Processing) J ©SASSP-34^ 5 -^fcjf tc£ 
ftTl^Sli— • (B.Ramamurthi) RXfX.'f • 

#-5/3 (A.Gersho) ©Kfcfc r^n -y *ra#<tB»©# 
fi^feffl^ftM (Nonlinear Space-Variant Postpr 
ocessing of Block Coded Images) J tCte, ^CDlr^gP) 
«fc 0 SIIBgfclEilONftQSI&ffitf JhT^S. 
[0 0 1 1 ] mmic. 1 9 9 3^38fr© 
a f m#Mte|»-r*HI»^« : PfiWfc (Proceedings of t 
he International Conference on Acoustics, Speech, an 
d Signal Processing) J \ZffiWtt£tlX^%>T— Jl • X 

20 /l/-7sf-{-7>y> (R.L.Stevenson) C0fra:£ f*^^ 
WWRmfre(DttmtT- : r'(7 7* hvmM (Reduct 
ion of Coding Artifacts in Tranform Image Codin 
g) J , 1 9 9 2SZ3%ffiJ<D ri EE E QftHftlDC&KCf 
'>XxAS^o|5^s?B (IEEE Transactions on Cir 
cuits and Systems for Video Technology) J £>#2, 
!gl^ 9 1 H7!jM9 5Micmm^tlT^^ • IfXI 

-/I/ (A.Zakhor) ©Ifcfc l^SjMOTffcfcfcW-ST'n 

**fUe«©HUiS©fc&©^S!¥i£ (Interactive Pr 
ocedures for Reduction of Blocking Effects in Tran 
30 sform Image Coding) J „ 1 9 9 1 ^ 7 /ffgff© Rlj^ 

fflistj sospiEii 6 0 6, mmmmBttm 

{|&5QfI 19 9 1 (Visual Communications and Imag 

e Processing.' 91) J IZffi l^ntt^ V — (Lee) 6 

^^IJcDMH (Postprocessing of Video Sequence Usi 
ng Motion Dependent Median Filters) J %?%lClt, t 

[0 0 12] LfrU ±E*«JgS«tt»*«Ifflt««ffiffl 

[0 0 13]H^ 1 98 7^1^» TI EEE^ 
*-^»tf&tfAl»iS^IS (IEEE Trans. on 
Pattern Analysis and Machine Intelligence) J £D# 

p am i -9, mi memmznr^ sx^ • x— 5* 

> (A.Nieminen) % If— •*Vfy*l/ (P.Heinonen) &. 
D'7^-Xa-# (Y.Neuvo) ©ftm* rH««iSOfc«> 
so cDi(f*'5XCD«ag[5fS ; f¥7-i';U^ (A New Class of Detai 



1 -Preserving Filtersfor Image Processing) J ., JOttf 
1 9 8 7¥6E58ft© ri EE EaS, ^r&£fll#$& 

Sb15«k$B (IEEE Trans. on Acoustics, Speech, and 
Signal Processing) J OfAS SP-35, ^6^fc 

ffi/vf !/'J y K • (F I R -Median Hybrid Fil 

ters) j tt, m*<oy>f fr* vzs?mfiwm.mt£ tir 

[0 0 14] I^5^ftSffittiS^57-f^7r 

^P B ffl7-f^77 7 hMWI7-f ^77 7 b 

[0 0 15] 
[0 0 16] 

fc, SHffl^fbF I R • +*ffl/^^U -y F -7^^ 

So 

[0017] mk, mwmwmicmcQ 

StflfX'v i> - g|5iil^tc7of-r § 2 &7^Mffl»lltfc:«fc"*T 

w««snfciii«*Mffc-rsfc«>ott*««*tifc* 

Ifi[««PI«ffl7Y;l/*U 7m^^§= 

[ooi8] *»w*4WosiajaaiJ«mfc:fie^ 

fit/N>fyy -y F • 7^;l/^^xy^«fflv^n§ 0 
C©F I R • fpjfcfll/^^'Uv F • 7^;l/^i«(D;b- 
F Jgjigtf x v V-fitiLoyfifa t W-ft t & 3 <fc 5 telRtf S n 
§ „ x >y i?77 (4 1 ¥fr* F «fl£**3o J: ? K L fc 1 

^tcf i r • ^m/^yv v F • y^j\y^(Dmmm 



(6) Wrggsp 7 -2 3 1 4 5 0 

10- 

[0 0 19] ^fc, *5gSliiIfSltffil7U-A¥^ 

«7-f^7 77hfflJi?n5o 
[0 0 2 0] 

[M] *¥6m&&<(Dm&*mj&L. 7~ny?icm~3 
S^tSo *»BB(D— 3©W«tctiffilfy F ♦ U-FT* 

[0021] *aKOB0IB]atf*ofl&o«fak:«J:oT, 

CD tr^^ox-y^t; (2) mmm%m*<D 

20 [0 0 2 2] ^fgB^t^cfc 
[0 0 2 3] 

T^-r7a7 70tfe§ o e^fi^tr-y f • xf'J- 

A9 8«tr-r^- • T3-^9 9^(9 AT) £ bXM^n 

1 0 1 «?tl§o {§# 1 1 21*^7** • irn-^g 
30 9T±|Etr^^l£-y F • X F y-A9 8^S§S 
tlfcl&f?^^ F;b7?feS 0 tT-r* • 7=1— #9 9f(iC 
CITTi§H. 2 6 lTffiffl?nT^5SffiOJ:5 4 

§o ±iBII«j«*tifc"7'-r^*;l/ • vf^TOIRJiJ l 0 
l RZfSh&^i? hMs^ l l 2{4^{tT-7 L i'7r^ 

h^mm^nrz^^im^mi 1 i^M-r§fc^^ 

it7^ 1 0 O^StlS, i!^T±IB?g : ^fbT 
1 3{Cg^$n§ 0 117^^10 

40 o ttSM^nfcf-f v-'^^ • e^fi^^^j i o i ^ 
6 o* ^ra-r § May n -t y -*rx*& z> 0 

[0 0 2 4] H2tt*»WOfiE«**fTbTt>Sa«7 
^^10 0(070 7^0^0 COftl7^W 1 
OOiil^CMll, HP'S, xy*/Sffi«im»l 0 
2 , x-r>*- >y ^J^nt^yn -tr >y it l 0 4 , 
*B7J JlZ - s^y? 1 0 6. y\y— 1* • ^7 7 7 1 0 8 

[0 0 2 5] *«WO^TO*iJ»r5Dai**ff-rS««7 
so ^WIOOCB, »SL<i4AT&Ta!loa*DS 
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P 3 2 1 OOi^f-C &2frmmBM7u-kyV"&&. 
mXtlZo <f2/TJl> (Intel ;MW) tt 

ticD8 0 3 8 6My , U-tv-y- J P ; t<Dm<D2'('?(D7tHz 

[0 0 2 6] 0 2*#ILtai7YWl 

OO©«WW&»fls*B40i'r*o ««IKfl»BK*nfc'r 
* sj*^ • \£^\m%n 1 0 1 ^tf^-fg^ U-A 
"^o^H^ciy^ffi^ai-rs^oy^ 102, bp 

■feai'yi^rffi*fttHig^<OX*fc LT#M&*tl«, Xy 
7Jte'ffffB«7*ny ^7 i 0 4, BPtSXy^ • ^x-y^l 

s; • #x»y ^ij^-y-^yn-b^-y- 1 o 4 -eaxy 
fi^ 1 0 3 l # ^ffi t d * imi£ n, X y >>' • 
^xy«I§ 1 0 5«?ti§ 0 

[0 0 2 7] ±fEx y s; • ^x y 5?«^fl|^ 105142 
HtB7^;U^ • /SV? 1 0 6-P— m<DQfflm7^}\s2* 

mw-tZo tsssmy-cfr* • t*y* i o 61*14, mum 

•Zftrc7*j *JZ)\s • 1 0 1 tfxy • # 

if^fi^l 0 5fcfiet>TaHR«nfc7-f;l/*teJ:- 
oT7^WJy^n§o M7^;^ i 
0 6T?<D— SOfflBWH? 

7>r U y^Snfc Vr*m^7 l 0 7 

#71^—2* 1 0 7 '^777 1 0 81: 

iisn§o 7U-i,«/^77io8ttW ; e!jf!: 
-1- -1 



U vy©ftftK««t«. ±IB3f@cDB?fr B ffl7U-i,« 
'M<tfc^71/-^ gP"S, 517 U-A, t7U- 
ar>*M7U— Afr 7U-A-^'y77l0 

8 iz^c icfewznrz ¥r*im7 v-i±*\m 1 o 9 

i:LTttJ7J-rSo B$riffl7^;^ 1 1 W^fbT 
— h*HiJ«snfclf"r*^#3R5>J l l l 

;ws#i 1 2fre><Dm%mm*m^T7>rfr$vv?z 
n, ao, »ic7^;^yy^nfei7i/-As 
tffflHffl:7-r;i/* u >^?M7l/-A^7^;^ y 

ettmmbvi 1 1 1 t4inw(c7^;w y v^sti* 

*tlfctr-r*e#3R5lJ 1 1 H4I^tf-f77WgI 
1 1 3^\{5^^tl§ 0 

[0 0 2 8] H3t±Xyi?^ffl«tHai 0 2<D:/ny^ 
Afckf (x, y) tLTg^T^§o :07-fWJ 

^^n^Btoe^fi-^^u-A^^ij^iip (x, 

y) tltg*nT^5, &lifSp (x, y) fcfcl^ 
t, Xy^#{fctf4<H<&ft&, SP^s 0\ 4 5\ 9 
0° Stfl3 5' «D-5-5tD-O^St<DfrS<lfc^ 
"T?#5o SffififcS (x, y) T^Xyi^fiWITf £ 

Hi»Bn§o CtiB^^U— h^E^^/^V^, 
JSSFT U"f {Hi, 1 = 1, • • • , 4 } tt&jK ( 1 ) 

RU (2) % gpts ; 



2 2 

-1 -1 



2 -1 

-1 -1 



(1) 



[«2] 



-1 2 -1 
•1 2 -1 
•1 2 -1 



"4. 



2 -1 
-1. 2 

-1 -1 



0<j;7(^l?n5o Hiti7j<¥ (0° ) £j@2fc;fctf3 

'f^^I/XjS^T?^!?, H2&4 5° ^JBBlCfeltS-O 
H3B1I (9 0° ) £jfE&C$5U-3 

-ry/^i/xjs^Tfeo, H4«i3 5° fcjgafc&tts-r 

c mx y) *max [ I G 1 (x, y) \ , j<? 2 U, y) 



y^;bX^T*$>§o m^mmjS. (x, y) t'Oi>y^ 

• fvT'u-h^Ettaa (3) , gp-fe ; 

[»33 

l<? 3 ix,y) \,\G<(x,y) \l < 3) 



&*5, llTM (4) 



gp-£ ; 



[&4] 



(4) 



f (x, y) *T>y'U—h£!m^>'W*lfcW7UJ 
{Hi, 1 = 1, • • •, 4} £fcrcfrV<tS££lC£-D 



^g«x >y v-'TJfufl^ 1 0 3 Oi^EG« ( x , 
y) cD7a^tCj:oT¥iJ^$n^c x-y ^'fu^fflgi 1 0 



(8) 



mm^- 7 - 2 3 1 4 5 0 



«§snfc t?7**«^ tr >y h • x h y -a 9 8 

HS©x >y S^Tffi*2pJffi-r 5 o 
[0 0 2 9] X >y S?£r{ft@# 1 0 3 *4x >y *? • 3Ex >y 

-fe y -y- 1 04 ^msx n, * c t*x >y >>• • 

#x>yi^^f 1 0 5W?n5 o • #x>y 

VZmvrfuMyV i 0 4Tii, aSHBX^xy^SS 

(x, y) O^EG™ (x, y) tfrnSOLfr^ 
fi T 8 i: 5 ti § o c <D3rS L # t, Mil T 8 «HK t*- * 

*^a«?$nfcfiit?*So c c i t t^js-h. 2 6 1 © 

^ (x, y) > T g T*&*U£, «^ (x, y) T*© 

a*»±8B«^:4gEG-« (x, y ) ©t^c^oT^ 
^nfexy^gp^vxtcsu ?ntWT'i»i 
(x, y) x*<Dmmzi$x.v v'gp^vxfcp-rso 

[0030] X >y • #X -y i>'m^fg^ 1 0 5 «OTfS 
• 1 0 6^0M6SnSo COX-y^ • # 

x<yi>-^fi^ 1 0 5tt±aaws©xvs;^rffl chp-s, 

0° , 4 5°, 9 0°. 13 5°) f&VHi^tDfgWx 
[0 0 3 1] |4(i2f|fH7^W • 1 0 6£D7 



!&t¥ft%:}]y- hffif£*&-D 1 ^t£ ( 1 D) FIR-* 
^fil'M'T'y >y F • 7-1-;^ (FIR-MedianH 
ybrid f i 1 ter ;KTFMH7^^i:f 
5) T£3o 

[0032] k Lx -y S^fttf 0 ° (0 5 #J»g) T'& § 
fcW£$n§^7^;^ 1 tfilKSn, feLx-y^Tafu 
AM 5° (@6#i) T'S§^|i|^n§i:7^M2 

*U tLxy 5*;£ffi# 9 0° (07 #M) 
3 i: W£ £ tt £ i: 7 ^ 3 £ n, Lx «y 
tttfl 3 5° (H8#BS) T-fe§t¥'JS$n§i:, 7^f 
4tf»R3nSo #X'y->*3HI(co^T(i7^;l/ 

* 5tfis?sn5. ^-o{i^x<y ^iftir»i 

Mti£ Lfc J: a fd, x >y ^ • #x -y v^fl^ 10 5CJ; 

[0 0 3 3] *^©!(f S L^iW«?nS±IB 
1 D • FMH7*;b*ttMte3ffl©ffi*gffitfBF I R7^ 

*»WO»$bV''SISSffl|-eO±E3fflOfi«ffifflF I R 
7-r;l/*©eaiBB8S[tt^S (5) , (6) , (7) , EP 
5 ; 

[15] 



+ Z l ] 



(5) 



[16] 

ifcl*) = 1 



(6; 



+ 1) T-fe§o fflZ.l£. tip (c) * (2L+1) <D 

Pi = -£ [p(c+D +p{c+2) +. 



[19] 
P 2 = P(c) 



(9) 

-i tp(c-l) *p(c-2) h 



[17] 



(7) 



_kfB3{B<7}F I R7^;V^©a*l4*S 
(8) , (9) , do), sp-ts ;• 

[18] 

. + P(C+L)] (8) 



[11 0] 

r P(C--L)] 



(10) 



[0 0 3 4] CCJBS. JS*WK»*1 F I R7^;W 
©tH^piti^M^p (c) ®3*©iBiR*^S«E'>-i' 
>K*©— ?3<Z>X«yS>©H*p (c + L) ST'05Y> 
*c»3^1il3IS©|»BlOBB»TfeSo i§3 F I R 

:7^;l/£©ffl;ft pate^LMlifgp (c) cQ^tfDISfftfriS) 

T\ ±IB*^7^;l/^©ffl73p2(±' : P^®^p (c) t 



[0 0 3 5] LnB«7^;l/^}t *KliOlEa*^ 
7C x • yjffi«:7U— A©x3riRj&tfy2rlR| (^fe, cin 

ffim^: 1 «7^wnwiw&n§o 



(9) 



7-231450 



[0 0 3 6] ±|SFMH7^;l/^©tt}^«« (1 
1) , IP'S : 

p euc P ac = median {p lt p 3f p 2 ) 

«*£.ft3o ■9--TX5tD^Y>'K'>^0 1 D • FM 

coo37] ^mMcD^L^mm&mt, e, w, 

S, N, NE, SW, NW, atfSESftWyfy* 
X i ±|EF I R7^^*W«n, "f^A^tli^ 

p (x. y) fr<b&ttzn&j3faitm*-T2>rctbicm^ 

CDliitipi (x, y) ttiS»^IfiJ i KJBraTflMtSnS 



[til] 



(11) 



l^n^Ii^E, W, S, N, NE. SW, NW, 

[0 0 3 8] 0 1 OfC^SnS^fttDF I Ria*g{fi[*B-9- 
^^^©tftfjpi (x, y) li^ot^ (1 2) 

t^jM ( i 9) , w% ; 

C»l 2] 



B&l 3] 



ntci 4] 



mi 5] 



P E (x,y) = -| [pU+l,y) +pU+2,y) +. . . + p{x+L,y) ] (12) 

P H U,y) = tpU-l,y) +p{x-2,y) +. . . + p{x-L,y) ) (13) 

Ps^x.y) = -|[p(x,y-l)+pU,y-2)+. pU,y-£)] (14) 

20 

P*U,y)- = ^ [pU,y+l) +p(x,y+2) +. . . + p{x,y+£) ] (15) 



mi e] 



[ftl 8] 



[tU 9] 



Pus^x.y) = i [p(x+l,y+l) + p(x+2,y+2) + . . . + p{x+£,y+l,) f 16> 
P OT (^y) - 4 tp(*-l,y-l) +pU-2,y-2) +. . . + p{x-L,y-L) f 17) 



-i [p<x-l,y+l) +p(x-2,y+2) +. 



B {x,y) = 1 [p{x+l,y-l) +pU+2,y-2) +, 



. .+ p{x-L,y+L)\ 1B) 



. . + p{x+L,y-L) f 19) 



[0 0 3 9] LfrU JifBiS (1 2) 71S (1 9) (4 2 

iwssns l^Tc-efcOs ^-ot±ibs: (8) Tis 
do) cd i ^7cia»7 * Jiszmft&ffittmm-rz c t 

P«it«i(^y) ■ ^necfiai3fp e (x,y) ,p w (.s:,y) ,p(x,y) ] 



[0 0 4 0] :c-yi>'7jf40° , 4 5°, 9 0°, 13 5 

h m^n-D F M H 7 -f ;!/ £ * 9 X OBilfSfc: jg 
ffl^nSo p (x, y) * (2L+1) X (2L+1) 

fc» 1 7!jS7^;1/^ 4<DtH73«^ (2 0) 7^; 

S (2 3) , sn^ ; 

[S2 0] 



C»2 1] 



P/iirerzU/y) = median [p^x.y) .p^ix.y) ,p{x,y) ) (21) 



B»2 2] 



50 



#B8¥ 7-2 3 1 4 5 0 



Pfiitez3 (x,y) " median[p y (x,y) ,p s {x,y) ,p{x,y) ] (22) 



Pfnt 



. 4 (*,y) = njedian[ Pxw (x t y) ,p SE (x,y) ,p{x,y) ] 



(23) 



filter * (x, y) t43fjeOJiy5^tt055ri^Kt»5 3 
f@cDF I RiSJiffl*S-9-y7-r;l/^©*ffl^pi (x, 

[004 1] ±my^ji^ u y»(iX7 ifgmmtz 

WLTttfflSnStf, 2^tc (2D) ffiygciiig^yU* 



5tt^iy^apH**c*rbTffiffl«n«o ttp (x, 

y) £ (2L+1) x (2L+1) ©^X^^pOiE^ 
©tti;*J«:3fc5£ (2 4) , BP*.; 

m2 4] 



1 

= ■(2£+i)jc{2ii-i) X r X P(* + J>y + *) . (24) 



[0042] ±MmmtT— tj~7t>7 Y^mmmt 
^wmimmmy^ ji>*i 1 o -emmmc y * 

1§IWIT^«„ SHEIK ±IES«fi)c* 

ttU »iQa©fc*KMfflrSc:fc^t?*So cc I 
TTKj^H. 2 6 1 -5 ft« Uglify h • U-hcD 

h;l/fcl8t*S<fc Di¥lA"»0fl^tt, C C I T TSjS- 
H. 2 6 1 M 1 9 8 9^(C-a-3-^©yi/tA • 
:7V X (Plenum Press) WrJ^tlfz^ • * h- 5 



^>'J (A.Netravali) t If— • (B.Haskell) 

toil r^v s^i/M^sysfctflEtt (Digital pict 

uresReresentation and Comression) J 
[0 0 4 3] Ml 1 «B#m§7^;l/^ 1 1 0t7U-A 

•;Vy7 7 1 0 8tf»ra©£MWK:7^dMJ^2n 

fte^it?^ i o 7*«ifrr*fci&fc:ffifli**i 
§ 0 jfSbi/^sseij-ea, ^ u— a ■^777 i 08ii 

'M<fct3i©7l/-A, gnS^7U-Afn, tin 7 

u-Af n -i „ smi7i/-Afn t i j&t&iW-rscfc^T? 

t§o 7WA • ;Vy7 7 1 0 8«Ctl6^£tlfc7 
U-A*«*f 1 0 9 t LTffli7^;^ 1 1 0-\ffi73 

[0 0 4 4] 7 U— A n tpCD^mtLW. ( i , j ) "POBa 
mi*p* (i, j) fcbT«*Stl*. IWi^C 7U- 

Afn.l >^©jli^«pn +1 (i, j) tbTSiStl^ P 
Vl (i, j)(ituIII^7U-Af*n-, tfOIM 

-AfVi ffoaigpVi (i, j)tt*S(2 5), 

IP* ; 

[ft 2 5] 
i.f no_mc_SE<nic_SE , 



otherwise. 



(25) 



fcbt^tl^o ftfc, lOS (2 5) 4"Dp- 
n-i (i, j) »16xl60*t50i$SCiitffli 

n-i (i, j) (ii7U-Af».i }Ep60®3IS"P»*o 



16 16 

mcfiff = £ £ IP- < ■» < J) "P n -i ( i > J) ] 2 
i=lj=l 



o_mc_SEStfmc_SEtt, Zft^ftmtmMZ 

3o Ctl605|«^S (2 6) (2 7) , SP^ ; 

[»2 6] 



(26) 



[12 7] 



50 



(11) 



#P*l¥ 7-2 3 1 4 5 0 



16 16 

■J 5E = JCjL^ ^(^J)-P.-i(i/i)l 2 - < 27 > 



[0 0 4 5] 0 1 lmilTPMSJ:, 

I7U-Af.i:liSi^71/-Af*n.i i:OWC7 
1/-Ai» e #81 1 «HBIffl«a!t7 , yn-by 2 0 Tit 
e(i,j) = p JJ {i, j) - p n . 

coo4 6] myi^—j^fntmmmm^yiy-Lsf * 

-i fc©KO±fiB7U— ixg^-e (i, j) «2lqffili8¥ 
M2 2^ffl$n, C T?±fS7 U-A§^ e (i, 

[0 0 4 7] i x j <D^;#$0®^-T h 'J ?7>tpcQ&m 
*(C»t5lW^7 7i'^ a (i, j) fci:3S 2 BfdSttl 

e'(i,j) = pji, j) - P„ 

[0 0 4 9] ±fE^ 2 7 U-Ai^ e ' tt*^T2iqfi*§l 

[0 0 5 0] i X j <Djz%-£<Dmm'?hV?X$ 1 <D&m 
&tett?%>m&ttV7 7 9? J3 (i. j) «31 5 BtHSJfl 
OT-9-^7 p a-try-9-2 6(cfc^t^Bi«7b-Ai^ 

e fciI^n§o 

[oo 5 1] 7*frzv><y-£tirmmpn a, j) 
»ie 6 mmmm^yfa-t^ -9-27 T?±e*iHttnS¥ 

±35jlilifgp*n (i. j) tBtSMigp„ + i fcoiraS^ 
[0 0 5 2] ^Sl?f«2 2M«®7^;^ 2 5 

< iaH^frafflffisi-y-^^D-fe v +»- 2 o , 21, 

2 3, 2 4, 2 6, 2 7 t, ftt7^Wl00Oil 

*ftK:«*T>r>x;btt»©8 0 3 8 el^n-t-y-y-© 
[0 0 5 3] «FlWffl7-f ;I/*0±IH«tta&tf P«H 1 

t b izmtfeT- $ e ^ s n § m m<o l tr v MBrc* 

P„(i.j) = ap n {i,j) +(!-«) £„. 



#e«#H£ (2 8) , SP13 ; 
[St 2 8] 



j) T*<D7U-AM 



!<ifj) (28) 

10 iaisn, tfM¥^I71/-A f A 

n (i, j) cD*r a ^nM¥«iii^p A n O, j ) *M# 

[0 0 4 8]±IBMWlp% (i, j) k«7U 
-Af»„ A^SOajRpn*! fc©fH©g!2:7U— 
e' «^4^ra*S^I-9-^n-by9-2 4tc«fc^T^ 

(2 9) , Ep-fe ; 

B&2 9] 



(29) 



20 § 0 CC I TT| 

0. 1 #6 1 ©*5H*»6»W**U ^IS/3^0. 1#6 

l/t^ffiTbOf^4 0i:?h«. tL7U-Ai»e 
^t±l2 7b-Ai^e' tfTb5fe»r?»&S»&, C 

so eSW^27U-AH^e' #Tb «t 0*#>/^Ilir, 

o t fc h § c t #-e##isi</>si# # w d , mm s n§ 

M»i:t^iLT^§ 0 feb7l/-Ai^e^T 

.fcTbfcoH-esnif, 3KiS3R^a^*Srt^*o, fin 
^Tt, y x^m^mc mm? sctms. 

[0 0 5 4] 7-f;l/*y ^^nfc7 U— i**OH*«: 
(3 0), (3 1) Rtf (3 2) , BPtS ; 
40 [ft3 0] 

-lU.j). (30) 



CS3 1] 
[S3 2] 



(31) 



= P(l-a)^(i,J) +Vap B {i. j) p a ^U,j) (32) 

6©s^©p A n (i, j) [i7-f;i/^u >^snrc7u *i/ciiiitp A n (i, j) m$ntv^„ iio^t 



21 

[0 0 5 5] 

So Hfc, Sflflfg^kF I R • f^ffi/M-:/'; 7 F ■ 7 
[0 0 5 6] fc*5, *Sffii*OlSHtiS«8Lfc#^# 

[0ffi<DfB?t£&!tfB£] 20 

[0 1] *aiflo»Sl/^*i(il©IWH!7-f/^8 

[0 2] *«WO»*bU-»3fe*ffll©«ffiai7 
■SffSli%^t7D >y ^EIT&So 
[03] *aW©»SL^»fl»JKd:tjT*fTSnS 

[0 4] *»WO»SL^Mff!IKJ:oT^ffSn* 

[05] X-yv^ffi^O" «Dfc#<E>g|4K:BI^;**lT 30 

[06] I7->"M^4 5" £Dt$©i4t^?n 
T^5SP H 1i7^^«^-FMt¥fT*7^>M 

[07] X>y S^fflj^Q 0° ©£#©0 4fC0^£tl 

T^§5P B ffl7^;^^-hiitfiT«:7^yM 

[08] lyi^fitf 1 3 5° CQt^cD04 
tit ^ § SWffi 7 ^ ;b * h 4: TO & 5 -f 



WISPP 7 - 2 3 1 4 5 0 
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[09] *«B«©i(fSLi/^jSff>IKJ:oTflBfflSn« 
l^jrF I R • ^ffi^N-f^U >y K • (FMH 

[010] *«wo*?*Lv^afi«Kj:oTfleffl*n 

SWE-f »WXJS* (FIR) lEI§fi*@+t-7:7^;l^ 

[0ii] 3|c«W©»Sbt^*6fiWloi^|BI*B7-r;l/^ 

[012] *mmfff%L^mM®]<Dmmmyj}i$ 

-So 

2 0 SlMMlWat^ 

2 1 ^2B#rilMJi+>-7 > yp-t-y9- 

2 2 ?|qgtft5flHS 

2 3 m3^P^BOTtJ-^yn-tr<yit 

2 4 m4mmmmmv77u*yv 

2 5 1^*17 -c;l/^ 

2 6 m5mmmmv77vtvv 

2 7 S6^IWfflftiSI'9-ryn-fey9- 
9 8 tfT^tOT If -y h • X h U - A 

9 9 tr^* • fn-^f 
1 0 0 i!7>f;l/^ 

i o i nmrftetircT-f vzk • iffti^^j 

102 X>y^7?te*£ffi#§ 

1 0 3 I7^fii§ 

10 4 X -y >/* • |fX -y S^pJJg-tf T'yn -fe >y +>" 
10 5 X <y v? • #X >y 

i o 6 ^.mmy^^^ • 

l 0 7 SHWfc^-r/l/^'J^y^tifcif^^^P 
-A 

1 0 8 A • A777 

1 0 9 ef^fg-Sf^lx-A 

110 B$fg|ffl:7^l/* 

111 WHtffcr— f^77^ h^'M^tifctf^fS 

1 1 2 »J#^ h;Hf^ 
1 1 3 f^XyU-fgl 



[0 1] 



[06] 



IT" 



^•113 



(13) 



ttWPF 7- 2 3 1 4 5 0 



[02] 



[05] 




[03] 




[0 4] 
105 — n_j 



o 1 7*Vk»2 ] o 



\ 



o | 7-f W 5 | » 



i5L_ 



/ 




(14) 



Wffi¥ 7-231450 




